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Fig.1 XRD patterns of WTi alloys for different cryogenic time
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Table 1 Lattice constants and micro-strain of W in WTi
alloys for different cryogenic time

Cryogenic time/h Lattice constant/nm Micro-strain/%

0 0.3167 0.40
2 0.3162 0.38
12 0.3163 0.39
24 0.3165 0.47
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Table 2 TC of WTi alloys for different cryogenic time (%)
Cryogenic time/h

Crystal face

0 2 12 24
0.54 0.54 0.56 0.43
(110)

(>0.33)  (>0.33) (>0.33)  (>0.33)

0.38

200 0.24 0.24 0.21

(200) (>0.33)

(211) 0.22 0.22 0.23 0.24
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Fig.2 Grain sizes of different crystal faces of WTi alloys for

different cryogenic time
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Fig.3 SEM images of WTi alloys and area ratio of Ti-rich solid
solute for different cryogenic time: (a) 0 h, (b) 2 h,
()12 h,and (d) 24 h
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Table 3 Composition of W-rich solid solution in WTi
alloys for different cryogenic time (/%)

Cryogenic time/h

Element

0 2 12 24
w 90.49 95.72 95.09 94.48
Ti 9.51 4.28 4.91 5.52
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Fig.4 TEM images (a, d) and SAED patterns (b, c, e, f) of WTi alloys before and after cryogenic treatment:

(a, b, c) before cryogenic treatment; (d, e, f) cryogenic treatment for 24 h
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for different cryogenic time
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Effects of Cryogenic Treatment on Microstructure and Properties of W-10wt%Ti Alloy

Dai Weili, Liang Shuhua, Wang Yupei
(Shaanxi Key Laboratory for Electrical Materials and Infiltration Technology, Xi’an University of Technology, Xi’an 710048, China)

Abstract: W-10wt%Ti alloys prepared by solid state sintering were treated at —196 <C. The properties and microstructures of W-10wt%Ti
alloys were analyzed comparatively by microhardness measurement, X-ray diffraction, SEM and TEM. The results show that after
cryogenic treatment, W-10wt%Ti alloys are still composed of W-rich and Ti-rich solid solution. The content of Ti-rich phase increases and
then decreases with prolonging the cryogenic time, but there is no obvious change for the Ti-rich phase in the sample with 24 h cryogenic
treatment compared with the untreated sample. The alloy grain size also increases and then decreases, and it is reduced by 24.6% after 24 h
cryogenic treatment, reaching the minimum; meanwhile, the grain sizes are uniformly distributed. Cryogenic treatment can significantly
improve the microhardness and relative density of WTil10 alloy, and the hardness after 24 h cryogenic treatment is about 2.5 times higher
than that of originality; the preferred orientation of the alloy cryogenic treated for 24 h is changed from (110) to (110) and (200).

Key words: W-10wt%Ti alloy; cryogenic treatment; grain preferred orientation; microhardness; relative density

Corresponding author: Liang Shuhua, Ph. D., Professor, School of Materials Science and Engineering, Xi’an University of Technology,

Xi’an 710048, P. R. China, Tel: 0086-29-82312181, E-mail: Liangsh@xaut.edu.cn



	Table 1  Lattice constants and micro-strain of W in WTi

